Introduction
Psychogenic non-epileptic seizures (PNES) are defined by their superficial resemblance to epileptic seizures. However, unlike epileptic seizures, PNES are not the result of abnormal electrical discharges in the brain, but are generally interpreted as physical manifestations of psychological distress or as the result of dissociative processes. 1 Given the similarities in the visible manifestations of epileptic seizures and PNES, the differentiation between these two seizure disorders can be difficult, even for the most experienced clinicians. However, it is crucial to get the diagnosis right because the choice of treatment critically depends on the cause and nature of the seizures. History-taking from patients and, if available, seizure witnesses is a key part of the diagnostic process. 2 Interictal tests such as brain MRI and EEG can show nonspecific changes or appear normal in over two-thirds of patients presenting after an unprovoked epileptic seizure. 2, 3 The same tests can show (unexpected) abnormalities in more than one-fifth of patients with PNES. 4 Video-EEG telemetry captures typical events in only one-half to two-thirds of patients referred for testing. [5] [6] [7] [8] To date, only a very modest number of studies have focused on the diagnostic value of different aspects of history-taking when patients present with transient loss of consciousness. For instance, it has been shown that clusters of factual items (such as the presence of presyncopal symptoms or postictal confusion) can differentiate well between epileptic seizures and syncope 3, 9, 10 .
However, it is not clear that this approach works reliably for the differentiation of epilepsy and PNES. A number of studies have demonstrated that some clinical features traditionally used by doctors to inform their diagnosis (such as seizures from sleep or pelvic thrusting) have no prognostic value.
In view of this, it is perhaps not surprising that studies in different clinical settings have identified misdiagnosis rates ranging from 5 to 50%, 5, [13] [14] [15] with an average estimated as ranging between 20% and 30%. 16 Most patients with PNES are initially thought to have epilepsy, and it typically takes several years for the correct diagnosis of PNES to be made. 17, 18 This means that many patients are exposed to inappropriate, ineffective and potentially dangerous drug treatments that may actually exacerbate their condition, cause iatrogenic injury or even death. [19] [20] [21] It is also important to consider the cost implications of misdiagnoses. The total medical treatment cost attributable to erroneous diagnoses of epilepsy to has recently been estimated to amount to £138 million (s162 million or $216 million) per year in England and Wales alone. 22 The present study is part of a multidisciplinary programme of research involving sociologists, linguists and neurologists at the Universities of Sheffield and York (UK). Building on previous work using an approach derived from conversation analysis and carried out in Bielefeld, Germany, [23] [24] [25] [26] [27] the programme aims to improve the effectiveness of the history-taking process for the purpose of distinguishing between epileptic seizures and PNES. So far we have demonstrated that the observations made in conversations with German patients can be replicated in English clinical encounters, 28 that patients with epilepsy and PNES use different metaphoric conceptualisations for their seizure experiences, 29, 30 that they prefer different labels for their seizures, 31 and that patients with epilepsy are more likely to volunteer subjective accounts of seizure symptoms than patients with PNES. 32 Furthermore, a prospective multi-rater study has confirmed the diagnostic potential of linguistic, topical and interactional observations in the seizure clinic setting: Two linguists analysed transcripts of clinical encounters without having access to any other medical information about the patients. All diagnoses were ultimately proven by the video-EEG recording of typical attacks. By clustering the nonfactual features identified in previous studies and using a diagnostic scoring aid (DSA) to convert qualitative assessments into a numeric score, linguists blinded to diagnosis predicted 85% of diagnoses correctly. The differences in the mean DSA scores were significant for both raters (rater 1: p = 0.017, rater 2: p = 0.047). The procedure had a sensitivity of 85.7% (71.4%), a specificity of 84.6% (92.3%) and an acceptable inter-rater reliability (Kappa = 0.59).
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The present study was intended to add to this work by exploring the differential diagnostic potential of observations relating to a further feature in doctor-patient talk in clinical encounters about seizures, namely references to individuals not present during the encounter (third parties). People with seizures who talk to their doctor often refer to others who are not present. Previous work has alerted researchers (and neurologists) to the important role that references to people who are not present during the conversation can play, and suggested that a focus on third party references could uncover further linguistic observations which could help with the differential diagnosis of epilepsy and PNES. However, previous studies have not examined or described the use of third party references in detail. The aim of the research reported here was to describe the nature of such references and to discover differences in how and when patients with epilepsy and those with PNES refer to third parties not present during first encounters with a neurologist.
Method

Patients
Between May 2005 and January 2008 unselected adults (aged over 18 years) with refractory seizures who had been referred for 48 h of video-EEG observation to the Department of Neurology at the Royal Hallamshire Hospital (Sheffield, UK) by a Consultant Neurologist because of diagnostic uncertainty were invited to take part in this study. Patients admitted for epilepsy surgery evaluation were not approached. Patients were only included if a diagnosis of epilepsy or PNES was eventually proven during the period of admission. Diagnoses were confirmed by assessment of clinical history, video-EEG recording of a typical seizure involving impairment of consciousness, confirmation of the recorded seizure as typical by patients and witnesses, and scrutiny of ictal electro-clinical appearances by fully trained neurophysiologists. Participants were excluded from the study if a dual diagnosis of epilepsy and PNES was demonstrated by video-EEG or considered possible on clinical grounds, if they were not fluent in English, or had learning disabilities. All patients completed the Hospital Anxiety and Depression Scale (HADS) 34 and Trauma History Questionnaire (THQ). 35 The Graded Naming Test 36 and the Test for Reception of Grammar (Version 2) 37 were used to assess linguistic competence. Clinical assessment by neurologists not involved in this study (including the analysis of the video-EEG recording of typical seizures in all cases) revealed that seven of the 20 patients who had given written informed consent to participate in the study had epilepsy and 13 had PNES. The clinical interviews analysed here were included in previous studies. 29, 31, 33 The patients (and the ratio of epilepsy and PNES diagnoses) are representative of patients admitted to this unit for diagnostic video-EEG monitoring. Patients with epilepsy were significantly older than patients with PNES and the proportion of females was significantly greater in the PNES group.
Interview method
Participants were interviewed on their own by a neurologist blinded to the video-EEG findings. Participants and neurologist had not met previously. Interviews were conducted following guidelines initially developed by the EpiLing project in Bielefeld, Germany. [23] [24] [25] [26] Prior to this study we demonstrated that the semi-standardised interview procedure could be replicated in English with similar sociolinguistic findings. 27, 28 The most significant differences between this interview procedure and 'traditional' history taking are that doctor's contributions are restricted to encourage the patient to develop their own communicative agenda and to maximise their participation in the conversation. This involves the use of open questions, which give the floor to the patient and can be addressed in a range of ways. Interruptions and direct questions about clinical features (such as ictal injuries, tongue biting, incontinence, etc.) and previous treatments are deliberately discouraged. The interviews began with an open question, which makes no direct mention of seizures (''what was your expectation when you came here?''). Accounts of individual seizure episodes were then elicited by asking: ''Could you tell me about your first/worst/last seizure?'' Finally, the patient was encouraged to elaborate something that s/ he had already described earlier on in the conversation (e.g. ''You say that you black out in this seizure. Are you completely unconscious when this happens or can you still hear or see what is going on around you?''). This phase is referred to as the challenge phase in previous publications based on the same interview method. [23] [24] [25] [26] The use of this semi-standardised approach increases opportunities to identify diagnostically differential linguistic responses to the same interactional challenges and allows researchers to relate findings to previous work in this area. The interviews took place in the video-EEG suite and lasted a median of 25 min each (range 16-46 min), with no statistical difference between PNES and epilepsy samples (p 0.895).
Analytical method
A linguist blinded to the final ''gold standard'' diagnosis made on the basis of the clinical assessment and the video-EEG recording of a typical seizure analysed verbatim transcripts of the conversations between the patients and the neurologist using content analysis. Content analysis is a procedure for making inferences by methodologically and objectively identifying the characteristics of messages. 38 Most commonly used in the social sciences, the method involves the rigorous analysis of words or themes in recorded interview transcripts to assess the presence, meaning and relationships between concepts in order to extract quantifiable measurements. This process involved following an established, systematic and transparent data processing procedure. 39 The data to be analysed were clarified and populations under study defined. A coding frame was then developed following several passes of the data. In the context of this study this meant that the analyst (CR) initially identified all references to third parties. Patients refer to third parties not present during their conversation with the doctor when, in describing their seizure experiences, they mention a family member, partner, friend, college, medic, passerby or anyonenamed or otherwise -who may have witnessed the event, or who may have witnessed the patient's state, or to whom the patient spoke in the aftermath of the seizure event (e.g. 'I came round and saw the ambulance man over me'). 'Third party references, which were not related to seizure related experiences, were not included. Third party references were then coded according to whether they were spontaneously made by the participant or prompted by the interviewer. Prompting ordinarily occurred in the phase during the end of the consultation, when the neurologist challenged certain aspects of the patient's account. An interim review of the data at this point revealed that many third party references seemed to serve the purpose of normalising or catastrophising the patient's experience. The identified third party references were therefore coded further as 'normalising', 'catastrophising' or neither.
References were coded as 'normalising' when patients seemed not to treat the problem serious in their account ('troubles resistance'), or when they played down, minimised or negated perceived or encountered seizure dangers or the emotional and social impact of having seizures. The concept of 'troubles resistance' has been well defined and documented in the literature about communication in medical care; it involves patients describing problems and then demonstrating how they have overcome them. 40, 41 'Normalising' activities have previously been described in a study exploring interactional and linguistic displays of coping with epilepsy. 42 Extract 2 in the results section provides an example of a (prompted) 'normalising' display. Castrophisation has been well documented in the medical (especially the pain) literature. [43] [44] [45] Following an established definition, catastrophisation was coded as a distinct construct comprising the three correlating dimensions of magnification, rumination and helplessness. 46 Extract 3 in the results section provides an example of a (spontaneous) 'catastrophising' display. The development and application of coding units was peerreviewed by specialists in medical communication (PD, TW, MR) to ensure reliability and validity.
Statistical analysis
Clinical and demographic differences between the two patient groups were explored using t-tests and Fisher's Exact Test as appropriate. After coding had been performed, we used the MannWhitney U test and Fisher's Exact Test to examine the statistical significance of between-group differences as appropriate. Twosided p-values of <0.05 were considered statistically significant. Odds ratios (with 95% confidence intervals) and Phi coefficients were calculated alongside Fisher's Exact Test to provide a measure of effect size and association.
Regulatory approval
All patients gave informed consent prior to the recording of the encounter with the neurologist. Ethical approval for the study was given by the South Sheffield NHS Research Ethics Committee. Research Governance approval was granted by the Sheffield Teaching Hospitals NHS Trust.
Results
The two patient groups were matched for linguistic abilities. Patients in the PNES group reported more traumatic experiences, and had higher mean anxiety and depression levels than the patients with epilepsy. Whereas no patients in the epilepsy group achieved the ''caseness'' level on the HADS, in the PNES group, six patients scored at the ''caseness'' level for anxiety and four for depression. See Table 1 for further clinical and demographic details. Clinical pre-admission diagnoses were proven incorrect by video-EEG in 12 of 20 cases (60%).
A total of 536 third party references were identified in the data. Twenty-six (4.9%) of third party references unconnected with any seizure experience were excluded, 510 (seizure related) third party references were included in our further analysis. 62 (12.1%) of the third party references related to partners, 79 (15.4%) to other In this extract the patient refers to ''my wife'' (line 243), to his ''not speaking much'' in response to his wife (line 248-250), but then ''talking nicely'' to her (line 257) after the seizure (described in lines 250-255).
Of the 510 third party reference included, 348 (mean per interview 26.8, SD 12.4) were made by participants with PNES and 162 by those with epilepsy (mean per interview 23.1, SD 13.4). 85.3% of all references were spontaneous, 14.7% prompted. Whilst there were no significant differences between the two diagnostic groups in terms of the total number of third party references or of spontaneous references, patients with PNES made more prompted references to third parties than patients with epilepsy (mean per interview: PNES 4.7 AE 3.0, epilepsy 2 AE 2.7, p = 0.02).
Of the 510 third party references identified, 54 (10.6%) were coded as 'catastrophising' the patient's experience and 25 (4.9%) were coded as 'normalising'. In 431(84.5%) cases, references to third parties were neither used to 'normalise' nor 'catastrophise' the seizure event. Patients with PNES were significantly more likely to use 'catastrophising' third party references than patients with epilepsy (p < 0.001). Patients with epilepsy were significantly more likely to employ 'normalising' references (p = 0.019, see Table  2 for further details).
'Castrophising' third party references were made in 12/13 (92.3%) of encounters with patients with PNES and 1/7 (14.3%) of encounters with patients with epilepsy (p = 0.001). An OR of 72 (95% CI 3.81-1361.94) and phi coefficient of +0.78 indicates strong positive association. 'Normalising' references were identified in 2/ 13 (15.4%) of encounters with patients with PNES and 6/7 (85.7%) of encounters with patients with epilepsy (p = 0.004). An OR of 33 (95% CI 2.45 to 443.61) and phi coefficient of +0.68 indicates moderate to strong positive association).
Extract 2 provides an example of a (prompted) 'normalising' display. Extract 3 provides an example of a (spontaneous) 'catastrophising' display. See Table 2 for group differences in the use of third party references by patients with PNES and patients with epilepsy. In this extract the doctor explicitly prompts talk about a third party' -''friends'', (line 174); in response, the patient attributes to them a 'normalising' account of what they have witnessed (''just tell me I've just had another seizure (1.5) Or I've had one of my funny turns like as'') (lines 175-178). The patient then goes on to expand his 'normalising' account (''other than that I'm alright, there's no problems'') (lines 181-182) with reference to his ''friends'' (line 182). 253 Doc: mh, 
Discussion
Our results show that, when they first meet a neurologist and talk about their seizures, patients with PNES use just as many third party references as patients with epilepsy. However, the neurologist needs to prompt them more often than patients with epilepsy. We have previously reported that patients with PNES tend to need more prompting to describe their seizure symptoms and recollections. 27, 28, 32 The need for the doctor to be more active in interviews with PNES patients may be one of the consequences of the 'detailing block' and 'focusing resistance' typically exhibited by these patients when they describe their seizures. 26, 47 For instance, previous studies have shown that patients with PNES are more likely than patients with epilepsy to use ''holistic'' or absolute negations (e.g. ''I can't remember anything'', ''I was out'') and frame periods of reduced consciousness as total and absolute when they describe their seizures, whereas people with epilepsy tend to volunteer those details which they can recall about their seizures and use negations in a more contextualised way (''The last thing I remember is feeling funny, then I passed out. The next thing I recall. . .''). 28, 32, 33, 47 These interactional observations reflect the psychopathology that is thought to underpin PNES. PNES are usually interpreted as a manifestation of dissociative avoidance behaviour triggered by emotional arousal. 48, 49 This interpretation is supported by studies using self-report questionnaires that show that patients with PNES have greater avoidance and dissociation tendencies than patients with epilepsy. [49] [50] [51] Recent experimental work probing the neurobiological basis of PNES has provided further evidence for excessive (preconscious) avoidance tendencies to potentially threatening stimuli in patients with such seizures. 52 In interaction, this may mean that doctors have to question patients more closely to overcome the tendency of patients with PNES to avoid talk about potentially traumatic and upsetting seizure experiences. Doctors may also have to deal with the fact that the illness narratives of their patients with PNES (like those with other medically unexplained neurological symptoms) 53 are somewhat chaotic and incoherent. There are certainly instances in our data when the doctor appears to use enquiries about third parties in order to 'go back' and explore clinical features of seizure descriptions and the trajectory of the condition by enquiring about the views of third parties. Previous studies have hinted at the observation made here that patients with PNES have a tendency to 'catastrophise' in their interaction with the doctor. For instance, it has been noted previously that, unlike patients with epilepsy who focus on their seizure symptoms and subjective seizure experience, those with PNES preferentially volunteer talk about negative aspects of their seizure disorder, such as the consequences of having seizures and the (dangerous or embarrassing) situations in which their seizures have occurred. 47 However, no systematic study of 'catastrophisation' in doctor-patient interviews about seizures has been undertaken. Our finding that third party references 'catastrophising' seizure experiences are used much more commonly by patients with PNES than those with epilepsy (92.3% of patient's with PNES versus only 14.3% of patients with epilepsy used such references) is of considerable interest because, like the interactional manifestations of avoidance, it appears to link patients' communicative behaviour to the likely underlying psychopathology of PNES. Catastrophisation about benign physical symptoms (such as breathlessness) is a key cognitive feature of panic disorder, 54 and the interactional manifestations of catastrophisation in panic disorder have been discussed in a detailed case study. 55 There is also a recognised link between the tendency to catastrophise and somatoform disorders. 57 In fact, it has been suggested that dysfunctional cognitions (specifically the tendency to catastrophise), should be included in the future diagnostic criteria for somatoform disorder in the DSM-V and ICD-11.
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Defined as a distinct construct comprising three correlating dimensions (reflection, helplessness and magnification), which result in an exaggerated negative 'mental set', 46 catastrophisation has been found to play an important role in medical illness and illness behaviour. 59 Most extensively applied to pain research, measures of catastrophisation have been shown to explain much of the variance of anticipation, perception and manifestation of pain severity. [43] [44] [45] [46] 60, 61 For instance, Burton et al. found that catastrophisation explained 47% of variance predicting the development of an episode of acute pain in patients with chronic pain. 62 Despite being previously framed as a cognitive component of depression, recent research indicates that catastrophising is distinct from, and independent of its association with depression. 46, 63 Nevertheless, catastrophisation has been shown to affect emotional functioning, and higher levels of anxiety and anger are observed in those who catastrophise. 60, 64 Indeed, the patients with PNES described here self-reported higher anxiety and depression scores than those with epilepsy. In addition, castrophising has been shown significantly to contribute to the variance of emotional or psychological distress associated with pain experiences (even when controlling for the level of physical impairment or disease severity). 45, 65 In pain patients the tendency to catastrophise is associated with a positive history of abuse. 66 In this patients group, catastrophising has also been strongly linked to insecure attachment, 67 which, in turn, is an established long-term consequence of trauma and abuse. 68 Catastrophisation tendencies have not been studied in the same way in patients with PNES but the links between PNES and a history of trauma, abuse, neglect in early life and subsequent insecure attachment are well established. 48, 69 Catastrophisation has been conceptualised as a coping strategy in the pain literature. Although some have argued that catastrophising is not goal-oriented or specific and should not, therefore, be conceived as a coping strategy, 70, 71 others have pointed out that, despite being associated with negative outcomes, castrophising does fit current definitions of coping. 72 In addition, other research has demonstrated catastrophising to be significantly correlated with coping effectiveness. 72, 73 This has led theorists to suggest that catastrophisation may be best viewed from distinct 'social' or 'appraisal' perspectives. In this model the social implications of catastrophisation develop and maintain catastrophisation. Appraisal related processes (such as cognitive functioning and schema) link catastrophising to physical experience. 46 Catastrophising appears to serve a communicative (social-behavioural) function as it maximizes the possibility that distress is managed socially rather than individually. For instance, it may lead to lower spousal expectations for patient participation in home, social, employment and vocational activities. 46 In a study of pain, coping strategies that predict patients' and spouses' rating of patients' self-efficacy Rosenstiel and Keefe found increased patient catastrophisation to be associated with reduced involvement in day-to-day activities and decreased spousal perceptions of the patients ability to cope. 73 The lives of patients with PNES disorders (like those of other patients with somatoform disorders) 57, 74 often seem to involve a high degree of dependence, 1 and it is possible that, just as in panic disorder, catastrophisation serves as an interactional tool which patients use to recruit support from others. 69 It may not be immediately apparent why patients would adopt a cognitive and communicational style characterised by catastrophisation as a 'coping technique', but it has been suggested that the fear-avoidance model offers an explanation. 46 In this model the fear of an adverse physical symptom (such as the anticipation of pain or seizures) leads to activity avoidance and heightens perceptions of disability. 75 This model may apply in patients with PNES who have been shown to be significantly more likely to use (maladaptive) escape-avoidance coping strategies and significantly less likely to use (more effective) planful problem-solving approaches to coping than people with epilepsy and healthy controls. 76, 77 The fear-avoidance model also underpins a cognitive behavioural therapeutic approach, which has proven effective for PNES. 56 In marked contrast to patients with PNES those with epilepsy tended to 'normalise' their seizure experiences. This finding based on the analysis of third person references matches our previous analysis of the interactional manifestations of coping styles in conversations between patients with epilepsy and a neurologist. 42 In that study we found that patients with epilepsy were keen to communicate the normality of their seizure experiences and their life with epilepsy in order to present themselves as resourceful individuals who were able to control of their disorder. Third party references can contribute to this interactional aim, for instance when patients make reference to others with far more serious forms of epilepsy as a means of depicting their own situation as much more 'normal'.
Our study has a number of limitations. Firstly, our findings are based on a relatively small sample, especially of patients with epilepsy. What is more, the interviews took place whilst patients were undergoing inpatient observation with video-EEG in order to make a definitive diagnosis of their seizure disorder. Although the recordings were of first encounters between patients and a neurologist, they may not exactly replicate interactions, which occur between doctors and patients in outpatient clinics. What is more, the doctor involved in these encounters (MR), used an interview method which restricted his own interactional contributions to a greater extend than would be typical of conventional outpatient interactions. Whilst this interview method is likely to have increased the occurrence of spontaneous patient talk (including spontaneous references to third parties) by giving patients more time to develop and express their own experience narrative, the findings described here may be different from those in slightly shorter routine clinic encounters. Despite employing a rigorous methodological approach to the development of coding schema and data coding it is acknowledged that inter-coder reliability was not calculated. Last but not least, patients with a mixture of epileptic seizures and PNES (as well as patients with learning and communication difficulties) were excluded from our study, limiting the generalisability of our findings.
Regardless of these limitations our study suggests that, in addition to other, previously described, interactional and linguistic observations, there are significant differences in terms of how patients with epilepsy and patients PNES refer to third parties when they talk to a doctor about their seizures. When doctors take the history from patients with PNES they may notice an increased urge to prompt patients to tell them what others have told the patient about the seizures. Patients using third party references to catastrophise their seizure experiences are more likely to have PNES; patients who use the same references to normalise their life with seizures are more likely to have epilepsy.
The findings from the study will inform existing models of interactional criteria that may help clinicians with the differential diagnosis of epilepsy and PNES. They demonstrate that the close examination of communication in doctor-patient encounters can also yield emotional and psychological insights.
Future studies will have to explore whether clinicians are able to pick up the features described here during their conversation with patients. It will also be of great interest to explore the role of third parties in first encounters between neurologists and patients with seizures when the accompanying person is actually present and able to take an active part in the discussion.
